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(57) Abstract: A method of fonning a wellhorc casing within a bore- 
hole ( 10) thai iraveiscs a subiernincan formalion, is provided by as- 
sembling a tubular liner by coupling a mulli-layer tubular insert (92) 
threaded portion (24> ol a first tubular member (lb), and coupling a 
threaded portion (22) of a second tubular member ( 14) lo the threaded 
portions (24 )of the first (16) tubular member and the multi-layer tubular 
insert (92). the tubular liner assembly is posiliimcd within the bt>rchole 
( 10); and the tubular liner assembly within the borehole (10) is radially 
expanded and plastically deformed. The mulli-layer tubular insert (92) 
includes a first tubular insert having a first mmlulus of elasticity; and a 
second tubular insert coupled to the first tubular insert having a second 
modulus of elasticity. The first modulus of elasticity is difTcreni from 
the second modulus of elasticity. 
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AMENDED CLAIMS 
[005d] [received by the International Bureau on 10 June 2004 (10.06.04); 

original claims 1-5 replaced by new claims 1-72 (8 pages)] 

Claims 

What is claimed is: 

1 . A method of fenning a wcUbore casing within a borehole that traverses a subterranean fonnatiou, 
comprising: 

assembling a tubular iinarby a process comprismg: 

coupling a xnulti-laj^er tubular insert sissembly to a threaded portion of a first tubular 
membET, and 

coupHng a threaded portion of a second tubular member to the threaded portion of the 
first tubular niendisr and the multi-layer tubular insert; 
positioning tije tubular liner assembly within the borehole and 

radially e3g>anding and plastically deforming the tubular liner assembly within the borehole; 

vrfierein the nmltilayer tubular insert c(Hnprises: 

a first tubular insert having a first modulus of elasticity; and 
a second tubular insert coupled to the first tubular insert having a second modulus of 
elasticity; 

Mlierein the first modulus of elastiojiy is diiferent iom the second modulus of 
elasticity. 

2. The method of olaim 1, wherein flie first and second tubular inserts comprise metallic materials. 

3. The method of claim 2» wherein Ae first tubular insert comprises copper, and wherein the second 
tubular insert comprises cadmium. 

4. The method of claim 1 , wherein the modulus of elasticities of the first and second tubular inserts 
ere less than the modulus of elasticities of the first and second tubular members. 

5. A method of forming a wcUbore casing within a borehole that traverses a subterranean formation, 

Gomi^ising! 

assembling a tubular liner by a process comprising: 

coupling a multilayer tubular insert assembly to a fiireaded portion of a fust tubular 
member; and 

coupling a threaded portion of a second tubular member to the threaded portion of the 
first tubular member and the multilayer tubular insert; 
positioning the tubular liner assf^bly widiin the bcxrehole; and 

radially ercpandmg and plastically defomiing the tubular liner assembly within tlie borehole; 

21 
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one of fte layers of flte tnultilayer tubular insert providing a fhiidio seal after radially 
expanding and plastically defbnniiig tlie tubular liner assembly; and 

anoftier one of the layers of the multilayer insert providing a micro fluidic seal afteriadially 
expanding and plastically defonning the tubular liner assembly. 

6. Tlie method of claim 1, whsKan flie modulus of elasticily for at least one of the tubular inserts is 
less than the modulus of elasttctty of the first and st^oini tubular tnembefS. 

7. Hie method of clsim 5, ^vberein (he modulus of elasticify for at least one of the Idyets of Ite 
multilayer insert it less than the modulus of elasticity of flic first and second tubular members. 

8. The method of claim 1 > wherem the melting point for at least one of the tubular mserts prior to 
the radial expansion and plastic deformation is less than the melting point after the radial expansion 
and plastic deformation. 

9. The method of claim 5, wherein the melting point for at least one of the layers of the multilayer 
insert pnor to the radial expansion and plastic deformation is less than the melting point after the radial 
expansion and plastic defonnatioii, 

] 0. The method of claim 1 1 wherein at teaat one of the tubular inserts releases energy during die 
radial expansion and plastic defonnaticHi. 

11. The method of claim 5, wherein at least one of the layers of flie multilayer insert releases 
energy during the radial expansion and plastic defimnation. 

12. The method of claim 1, \vbcrein assembling the tubular liner further conqmses: 
coupling a tubular sleeve to the first and second tubular member. 

13. The method of claim 12, wherein tihte sleeve receives the first and second tubular members. 

14. The meftod of claim 12, wherein the sleeve is received within the first and second tubular 
inembcrs, 

15. The method of claim 1, vidierein assembling the tubular liner jfiirthercompn^^ 
concentrating contact stresses bet^/een the first second tubular member. 

22 
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16. The metfiod of claim 5, wherem assembling the tubular liner furthor ccntqiiises: 
coupling a tubular sleeve to the first and second tubular member. 

1 7. The method of claim 1 6» wherein the sleeve receives ihe Orst and seccHid tubular menibers. 

18. The mcchod of claim 16, v/hcreia the slee ve is received T^dthin the first and seciond tubular 
members. 

19. The method of ckim 5^ wherein assembling the tubular liner fmflier comprises: 
ccmcentrating contact stresses betr/een the fint and second tubular member. 

20. A method of forming a wellbore casing withm a borehole that traveises a subterranean fomiatkm, 
comprising: 

assembling a tubular liner by a process con^srising: 

coupling a muhi^layer tubular insert assembly to a threaded portion of a iirst tubular 
member, and 

co\^)ing a threaded portion of a second tubular member to the threaded portion of the 
first tubular member and the multi-lay^ tubular insert; 
positioning the tubiilar liner assembly widiin the bore^ol^ and 

radially expanding and plasticaDy deforming the tubular liner assembly wHhin Oie borehole. 

21 . The mefiiod of claim 20, wherein assembling the tubuhbr Liner fiutiier conqirises: 
coupling a tubular sleeve to the first and second tubular member. 

22. Hie method of claim 21, wherein the sleeve receives the first and second tubular members. 

23. The method of claim 21, wherein the sleeve is received within the first and second tubular 
members* 

24. The metliod of claim 20, wherein assembling fte tubular liner further con^pnses: 
concentrating contact stresses between the first and second tubular menriber. 

25. The method of claim 20, whersin the modulus of elasticity for at least one of the layers of the 
multilayer insert is less than the modulus of elasticity of the first and second tubular members. 

26. The method of claim 20, \vhcrein liie melting point for at least one of the layers of the 
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multilayer insert pn'or to the radial expansion and plastic defonnation is less than the melting point 
after the radial expansion and plastic deformation. 

27. Tbe method of claim 20, v/hexem at least one of the layers of the multilayer insert releases 
energ)' during ^ radial 5:tpansion and pbstic deformation. 

23. A method of fbmung ?. wellbore casing vallnn a borehole that tun^rses a subterranean formrcdon, 
conq>iising: 

assmbling a tubular liner by a process comprising: 

coiipling a multi-layer tubidar insert asc^mbly to an end of a first tubular member; and 
coupling an end of a second tubular member to the end of the first tubular member and 
the muhi-layer tubular insert; 

positioning the tubular liner assembly within the bor^ole; and 

ladialty expanding and plastically deforming the tubular liner assembly within the borehole. 

29. The method of claim 28, wherein assembliog Qie tubular liner fiirdier comprises: 
coupling a tubular slee%'e to the first and second tubular member. 

30. The method of daim 2S, wherein assembling the tubular liner finiher comprises: 
conccntratiiig contact stresses between tbe first and second tubular member. 

3 1 . The method of claim 28, wherein the meltmg point for at least one of the layers of the 
multilayer msert prior to the radial expansion and plastic deformation is less than the melting point 
after the radial expansion and plastic defonnation. 

32. The mediod of claim 28, wherein at least one of the layers of the multilayer insert releases 
energy during the radial expansion and plastic defonnation. 

33. The me&od of claim 28, herein the multilayer tubular insert comprises: 

a first tubular insert having a first modulus of elasticity; and 
a second tubular insert coupled to the first tubular insert having a second modulus of 
elasticity; 

wherein the first modulus of elasticity is different fi^om the second inodulus of 
elasticity. 

34. The method of claim 33, wherein the first and second tubular inserts oonprise metallic materials. 
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35. The method of claim 34, >)vherein the first tubular insert cojoiprises copper, and wherein Ihe 
second tubular insert comprises cadmium. 

36. Hie method of claim 33, tvherein ttie modulu? of elasticities of the fiisV and second tubular inserts 
•am l53s than ihi' moduhiii of elac^cittes of the Srst und second tubuler members. 

37. A method of forming a wellbore casing wittiin abiwehole that traverses a subtenranean formation, 
comprising: 

assembling a tukilar liner by a process coni|msing: 

coupling an «id of a first tubular member to an end of a second tubular member, and 
coupling a tubular sleeve to the ends of the first and second tubular members; 

positioning the tubular liner assembly within the borehole; and 

radially expanding and plastically deforming the tubular Jiner assembly within the borehole; 
wherem cot^ling the tubular sleeve to the ends of die first and second tubular members 
comprises applying magnetic energy to the tubular sleeve. 

38. A tubular liner apparatus, conqnising: 

a first tubular member comprising a threaded portion; 

a multi-layer tubular insert coupled to the threaded portion of the first tubular member, and 
a second tubular menAier comprising a threaded portion coupled to the direaded portion of the 

first mbular member and the multi-layer tobidar insert; 
wherein the multilayer tubular insert conqprises: 
a first tubular insert having a first modulus of elasticity; and 

a second tubular insert coupled to the first tubular msert having a second modulus of elasticity; 
wherein the first modulus of elasticity is different from the second modulus of elasticity. 

39. The appamtus of claim 38, wherein the first and second tubular inserts comprise metallic 
materials, 

40. The apparatus of claim 3% wherein the first tubular insert cornprises coppen and wherein the 
second tubular insert comprises cadmhim. 

41 . The apparatus of claim 38, wherehi the modulus of elasticities of the first and second tubular 
inserts are less than die modulus of elasticities of the first and second tubular members. 
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42. The apparatus of claim 38, wherein the melting point for at least one of the tubular inserts prior to 
a radial eTcpansion and plastic defonnatiGn is less than melting point afier the radial expansion and 
plastic deformaticm- 

43. The apparatus of cbin 38, wherein at least one of the tubular inserts, releases energy during a 
radial cr^^ansion mi plastic dofonnation. 

44. The apparatus of cJaioi 32. wherein the apparatup further comprises: 

a tubular sleeve coupled to &e first sind second tubular member, 

45 . The apparatus of claim 44, wherein the sleeve receives the first and seccmd tubular m^nbers. 

46. The apparatus of claim 44, wherein ihe sleeve is received within the first and second tubular 
members. 

47. Hie apparatus of claim 38, wherein the apparatus further conqnises: 

means for concentrating contact stresses between the first and second tubular members. 

48. A tubular liner apparatus, conqirising: 

a first tubular member comprising a threaded poibon; 

a multi-layer tubular insert coupled to the threaded portion of the firet tubular member; and 
a second tubular member comprising a threaded portion coupled to the threaded portion of the 

first tubular member and the multi-layer tubular insert; 
wherein one of the layers of the muhilayer tubular insert provide a fluidic seal; and 
wherein another me of the layers of the nmltilayier insect provide a micro fluidic seal. 

49. The qjpatatus of claim 48, wherein the modulus of elasticify for at least one of the layere of flic 
multilayer insert is less than the modulus of elasticity of the first and second tubular members. 

50. The qypamtus of claim 48, wherein the melting point for at least one of the layers of ihe multilayer 
ins^ prior to a radial expansion and plastic defonnation is less than &e melting point after the radial 
expansion and plastic deformation. 

5 1 . The apparatus of claim 4S, wherein at least one of the layers of the multilayer insert releases 
energy during a radial expansion and plastic deformation. 
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52. The apparatus of claim 48, further cotnprismg: 

a tubular sleefve coupled to the first and second tubular member. 

53. Hie apparatus of claini 52, wherein the sleeve receives the first and second tubular members. 

54. The apparatus of claim 52, v4ierein the sleeve iv- received withiu the first and second tubular 
members. 

55. The apparatus of claim 48, further comprising: 

means for conceatrntiDS contact stresses between the first and second tubular member. 

56. A tubular lin^ apparatus, comprising: 

a first tubular member comprising a threaded pwtion; 

a multi-flayer tubular insert coupled to die threaded piHtion of the first tubular member; and 
a second tubular member comprising a threaded portion coupled to threaded portion of the 
first tubular member and the multi-layer tubular insert. 

57. Hic apparatus of clann 56» wherein die ^paratus fiirther conqprises: 
a tubular sleeve coiq>led to the first and second tubular membtt. 

58. The apparatus of claim 57, wherein the sleeve receives the first and second tubular members. 

59. Tbe apparatus of claim 57, wherein the sleeve is received within the first and second tubular 
members. 

60. The apparatus of claim 56, further comprismg: 

meatus for concentrating ccmtact stresses between ihe first and sect^d tubular member. 

61 . The apparatus of claim 56, wherdn ttte modulus of elasticity for at least one of the layers of the 
multilayer insert is less dian the modulus of elasticity of the fnst and seccxid tubular members. 

62. The apparatus of claim 56, wherein the melting point for at least one of the layers of the 
multilayer insert prior to a radial expansion and plastic deformation is less tihan the melting point after 
the radial C7;p3nsicm nnd plar.tic defonnati<Hi. 

63. The apparatus of claim 56, vyfa^rcin at least one of the layers of the multilayer insert rd<:ac.es 
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energy during a ladial eTqxansion and plastic defoimation. 

64. A tubular liner apparatus, comprising: 

a first tubular membex; 

a multi-layer tubular insert coupled to fhe first tubular member; and 

a second tubular nisniber coupled to th? iubidar msanber and fhe nuilti-layer tubular in&^c 

65. The apparatus of cbiini 64, further comprising: 

a tubular sleeve coupled to Ifae first and second tubular number. 

66. The apparatus of ckim 64, furtlier compriBing: 

means for concentrating contact stipes between the first and second tubular member. 

67. The apparatus of cidm 64, wherein the melting point for at least one of the layers of fhe nuiltilayer 
insert prior to a radial e;q>aiision and plastic defoimation is less than the melting point afhsr the radial 
expansion and plastic defbnnation. 

68. The apparatus of claim 64, v4iaem at least one of the layers of the multilayer ins^releases 
energy during a radial expansion and plastic defoimation. 

69. The apparatus ofclaim 64, wherein the imiltilayer tubular insert conipr^ 

a first tubular insert having a first modulus of e]asticit>^ and 
a second tubular insert coupled to the first tubular insert having a second modulus of 
elasticity; 

wherera the first modulus of elasticily is diffmnt from the second modulus of 
elasticity. 

70. The apparatus of claim 69, wherein fhe first and second tubular inserts comprise metallic 
nmterials. 

71 . The apparatus of claim 70, wherem the first tubular insert comprises copper; and wherein the 
second tubular insert comprises cadmium. 

72. The apparatus of claim 69, when^in the modulus of elasticities of the first and second tubular 
inserts are less than the modulus of elasticities of the first and second tubular members. 
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